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FREE STORAGE SPACE MANAGEMENT APPARATUS AND METHOD 

BACKgROUNP O F THE I NV ENTION 

1 ■ Field of the Invention 

The present invention relates to free storage space 
management in a broadcasting apparatus. For example, the 
invention relates to a free storage space management apparatus 
and method in a broadcasting apparatus which can correctly 
manage the free storage space of a recording means and makes 
it possible to continue the control by selecting another usable 
broadcasting apparatus at the time of a control failure in a 
case where a plurality of users perform manipulations by 
simultaneously using plural pieces of broadcasting equipment 
with a control apparatus provided with a function of 
synchronizing free storage space values and a function of 
retrying recording area securing. 
7 . Description of the Related Art 

A broadcasting business AV (audio-visual) server system 
(also called a video input/output apparatus or a video 
recording/reproducing apparatus) will be described below as an 
example of broadcasting apparatuses . Such a system is operated 
with an assumption that it is simultaneously used by a plurality 
of users with the use of a plurality of terminals. 

Further, such a system is designed with an assumption that 
it will be used for direct broadcast of commercial messages and 
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news programs. Therefore, to prevent a broadcast accident, 
such an apparatus is required to have a function of continuing 
the control by using anther usable apparatus even at the 
occurrence of a failure in an equipment control. 

Fig. 1 shows a conventional broadcasting apparatus, A 
control apparatus 1000 controls an apparatus 1002 to be 
controlled through a control 1001 (control coiranand). The 
apparatus 1002 to be controlled has a storage 1003 as a recording 
means. This conventional system is designed with an assumption 
that the free storage space of the storage 1003 of the apparatus 
1002 to be controlled decreases when it receives a control 1001 
of the control apparatus 1000. 

However, there is a case that the free storage space of 
the storage 1003 of the apparatus 1002 to be controlled 
decreases asynchronously with the control 1001 of the 
higher-rank control apparatus 1000. For example, the free 
storage space of the storage 1003 of the apparatus 1002 to be 
controlled decreases when another control apparatus 1004 uses 
(indicated by numeral 1005) the free storage space of the 
storage 1003. 

This causes discrepancy between free storage space 
information held by the control apparatus 1000 and that held 
by the apparatus 1002 to be controlled- That is, the actual 
free storage space of the storage 1003 is smaller than the free 
storage space of the storage 1003 that is recognized by the 
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control apparatus 1000. As a result, there may occur a 
phenomenon that the control apparatus 1000 fails to secure a 
necessary recording area in the storage 1003 through a control 
1 0 0 1 - In this case , the operation of the broadcasting apparatus 
is suspended. 

SUMMARY OF THK TWRNTION 

The present invention has been made to solve the above 
problem in the art, and an object of the invention is therefore 
to provide a free storage space management apparatus and method 
in a broadcasting apparatus which can correctly manage the free 
storage space of a recording means and makes it possible to 
continue the control by selecting another usable recording 
means even in the case of a failure in securing a recording area 
in the free storage space of a recording means. 

The invention provides a free storage space management 
apparatus in a broadcasting apparatus, comprising means to be 
controlled having recording means and information relating to 
free storage space of the recording means; and control means 
for recording information in the recording means of the means 
to be controlled by controlling the means to be controlled, and 
for acquiring the information relating to the free storage space 
of the recording means . 

With this configuration, the control means can correctly 
acquire the information relating to the current free storage 
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space of the recording means of the means to be controlled of 
the broadcasting apparatus , and hence can correctly manage the 
free storage space value of the recording means. 

The control means may have management information 
relating to free storage space that is synchronized with the 
information relating to the free storage space of the recording 
means of the means to be controlled. By referring to the 
management information relating to free storage space, the 
control means can correctly manage the free storage space. 

The free storage space management apparatus may be such 
that when discrepancy occurs between the information relating 
to the free storage space of the recording means of the means 
to be controlled and the management information relating to free 
storage space in the control means, the control means 
synchronizes the management information relating to free 
storage space in the control means with the information relating 
to the free storage space of the recording means of the means 
to be controlled. The discrepancy can be resolved in this 
manner . 

The free storage space management apparatus may be such 
that the means to be controlled has a plurality of recording 
means, and that when an operation of securing a recording area 
in one of the plurality of recording means in response to a 
command from the control means has resulted in a failure, the 
control means secures a recording area in another of the 
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plurality of recording means in accordance with a reason for 
the failure. With this measure, when a control fails, the 
control can be continued by selecting another usable recording 
means. Therefore, the operation can be prevented from being 
stopped. 

According to another aspect of the invention, there is 
provided a free storage space management method in a 
broadcasting apparatus, wherein control means for recording 
information in recording means by controlling means to be 
controlled having information relating to free storage space 
of the recording means acquires the information relating to the 
free storage space of the recording means of the means to be 
controlled. 

With this method, the control means can correctly acquire 
the information relating to the current free storage space of 
the recording means of the means to be controlled, and hence 
can correctly manage the free storage space of the recording 
means . 

The control means may have management information 
relating to free storage space that is synchronized with the 
information relating to the free storage space of the recording 
means of the means to be controlled. By referring to the 
management information relating to free storage space, the 
control means can correctly manage the free storage space. 

The free storage space management method may be such that 
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when discrepancy occurs between the information relating to the 
free storage space of the recording means of the means to be 
controlled and the management information relating to free 
storage space in the control means, the control means 
synchronizes the management information relating to free 
storage space in the control means with the information relating 
to the free storage space of the recording means of the means 
to be controlled. The discrepancy can be resolved in this 
manner . 

The free storage space management method may be such that 
the means to be controlled has a plurality of recording means, 
and that when an operation of securing a recording area in one 
of the plurality of recording means in response to a command 
from the control means has resulted in a failure, the control 
means secures a recording area in another of the plurality of 
recording means in accordance with a reason for the failure. 
With this measure, when a control fails, the control can be 
continued by selecting another usable recording means . 
Therefore, the operation can be prevented from being stopped. 

The free storage space management method may be such that 
the means to be controlled further has second information 
relating to free storage space that is to be presented to the 
control means by the means to be controlled, and that when the 
control means tentatively secures an information recording area 
in the recording means of the means to be controlled, the control 
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means temporarily secures a recording area requested by the 
control means in the second information relating to free storage 
space to but does not change a value of the information relating 
to the free storage space of the recording means. 

With this measure, even if a command for securing a 
recording area in the free storage space of the recording means 
arrives from the outside, securing of a recording area in the 
free storage space of the recording means by the external 
control can be prevented because a recording area requested by 
the control means is already secured tentatively in the second 
information relating to free storage space. 

The free storage space management method may be such that 
when there is a difference between the tentatively secured 
recording area of the recording means and a recording area that 
has been used actually by the control means , the control means 
synchronizes the second information relating to free storage 
space with the information relating to the free storage space 
of the recording means and secures the recording area of the 
recording means. With this measure, the information relating 
to the actual free storage space of the recording means can be 
displayed correctly and hence the control means can correctly 
recognize the actual free storage space of the recording means . 

BRIEF DES C RIPTION OF THE DRA W INGS 
Fig- 1 shows a conventional free storage space management 
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apparatus ; 

Fig. 2 shows a broadcasting apparatus that includes a free 
storage space management apparatus according to the invention; 

Fig. 3 shows a general configuration of the broadcasting 
apparatus of Fig. 2; 

Fig. 4 shows an example of free storage space management 
information; 

Fig. 5 shows an example sequence of a process 
corresponding to an OPEN command; 

Fig. 6 shows a process of AV server selection; 

Fig. 7 shows an example of AV server selection; 

Fig. 8 shows an example of recording area securing; 

Fig. 9 shows a flow of recording area securing; 

Fig. 10 shows an example process of re-selection of an 
AV server and a port; 

Fig. 11 shows an example of AV server re-selection; 

Fig. 12 shows a sequence of a process corresponding to 
a REC command; 

Fig. 13 shows an example sequence of a process 
corresponding to a CLOSE command; 

Fig. 14 shows an example of recording area release; and 

Fig. 15 shows a flow of recording area release. 



DKTATLED DFSCRIPTTON OF THF PREFKTRRRD EMBODIMENT 

A preferred embodiment of the present invention will be 



hereinafter described in detail with reference to the 
accompanying drawings. 

Since the embodiment described below includes various 
technically preferable limitations because it is a preferred 
embodiment of the invention. However, the scope of the 
invention is not limited to those limitative fomns unless a 
statement to the effect that the invention is limited to a 
specific limitation is made in the following description. 

Fig. 2 shows an example broadcast apparatus 1 that 
includes a free storage space management apparatus according 
to the invention. Fig. 3 shows a general configuration of the 
broadcasting apparatus 1 . 

The broadcasting apparatus 1 is configured as shown in 
Figs. 2 and 3. The broadcasting apparatus (system) 1 can 
transmit a video program while allowing a plurality of operators 
to record, edit, and view video materials simultaneously. 

The broadcasting apparatus 1 can correctly manage the 
free storage space of a recording means and makes it possible 
to continue the control by selecting another usable recording 
means at the time of a control failure in a case where a plurality 
of users perform manipulations by simultaneously using plural 
pieces of broadcasting equipment, by providing a control 
apparatus with a function of synchronizing free storage space 
values and a function of retrying recording area securing. 

As shown in Fig. 2 and 3, the broadcasting apparatus 1 
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is generally consists of a control apparatus (control means) 
10 and a means 12 to be controlled. The control apparatus 10 
can perform a control lOA on the means 12 to be controlled, and 
can acquire information lOB about the free storage space values 
of a plurality of storages ( recording means ) 521, 621, etc. of 
the means 12 to be controlled. The storages 521, 621, etc. of 
the means 12 to be controlled can also be used by another, 
external control apparatus 700. 

Fig. 2 shows a detailed configuration of the broadcasting 
apparatus 1. The control apparatus 10 has a plurality of 
higher-rank control terminals 101-103, an Ethernet 11, control 
apparatuses SMS/IDCs (server management system/intelligent 
device controllers) 301-304, and an equipment 
management /control apparatus SMS/GW (server management 
sy St em/ gateway ) 201. 

Although the three higher-rank control terminals 101- 
103 are shown in Fig. 2, the invention is not limited to such 
a case and, for example, two or four or more higher-rank control 
terminals may be provided. The higher-rank control terminals 
101-103, which are used by users to manipulate various kinds 
of broadcasting equipment, are terminals for controlling such 
broadcasting equipment through GUI (graphical user interface) 
by activating applications suitable for uses such as editing, 
viewing, and program transmission of a material. 

The Ethernet 11 is for communication between the 
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higher-rank control terminals 101-103 and the SMS/GW 201. 

The SMS/GW 201 is an apparatus for exclusively 
controlling various kinds of broadcasting equipment and 
managing video materials, and is a layer characteristic of this 
system. The SMS/GW 201 receives a control command from the 
higher-rank control terminals 101-103 and performs apparatus 
allocation and exclusion control. The SMS/GW 201 is an 
equipment management /control apparatus for allocating 
equipment to users. 

The SMS/IDCs 301-304, which are control apparatuses for 
performing realtime control on various kinds of broadcasting 
equipment, are divided into one main IDC 301 and a plurality 
of sub-IDCs 302-304. Whereas the main IDC 301 performs command 
interpretation and realtime control, the sub-IDCs 302-304 are 
provided for respective kinds of broadcasting equipment. 

As shown in Fig. 2 , the means 12 to be controlled generally 
consists of input terminals 401-405, AV (audio-visual) servers 
(video recording/reproducing apparatuses or video 
input/output apparatuses) 500 and 600, and output terminals 
701-705. 

The input terminals 401-405 and the output terminals 
7 01-7 05 are terminals for actual input and output, respectively, 
of video signals. The input terminals 401-405 are for input 
of video signals from within the system of Fig. 2 and the output 
terminals 701-705 are for output of video signals to the outside 
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of the system. Equipment such as a VTR (video tape recorder) 
and a TV monitor (television monitor) can be connected to the 
input terminals 401-405 and the output terminals 701-705. The 
input terminals 401-405 and the output terminals 701-705 are 
connected to a router 801 . The router 801 performs input /output 
switching on video signals. 

The AV servers 500 and 600 have the same configuration. 
The AV server 500 has a controller 501, a plurality of ports 
511-513, and a storage ( recording means ) 521. Similarly, the 
AV server 600 has a controller 601 , a plurality of ports 611-613 , 
and a storage (recording means) 621. 

The controllers 501 and 601 are main computing devices 
in the AV servers 500 and 600, respectively. The ports 511-513 
and 611-613 are video input/output computing devices in the AV 
servers 500 and 600, respectively. The storages 521 and 621, 
which are recording means and also called recording devices, 
store or record broadcast materials. The controllers 501 and 
601 manage and control the ports 511-513 and 611-613 and the 
storages 521 and 621, respectively. The ports 511-513 and 
611-613 perfomm manipulations on video materials and 
input/output of video signals. 

In Fig. 2, thin lines represent control signal lines and 
thick lines represent data signal lines. 

The broadcasting business AV servers 500 and 60 0 shown 
in Fig. 2 are required to simultaneously process a plurality 
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of video signal recording requests that are issued from a 
plurality of clients. 

As described above, in general, an AV server has a 
plurality of input/output ports for input/output of video 
signals and a storage for recording a video signal- When a 
plurality of recording operations are performed simultaneously, 
contention may occur about the input ports and the storage space 
of the storage. If no port can be assigned to a recording 
request from a client, recording itself cannot be performed. 
If the storage space of the storage is insufficient, a recording 
operation is stopped halfway. 

Since a failure during a recording operation may cause 
a fatal trouble such as a lack of part of a broadcast material 
or a broadcast accident, a broadcasting business AV server is 
required to have a mechanism for ensuring a recording operation. 

A free storage space management mechanism is for ensuring 
a correct recording operation by managing the storage space of 
a storage and a storage space consumption amount of the storage 
in each recording operation. 

For example, the free storage space values of the storages 
521 and 621 shown in Fig. 2 are managed by the SMS/GW 201. The 
SMS/GW 201 and the SMS/IDCs 301-304 in the control apparatus 
10 constitute a server management system 200. 

Fig. 4 shows the SMS/GW 201, the SMS/IDCs 301-303, the 
AV servers 500 and 600, etc. of the broadcasting apparatus 1 
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of Fig. 2 as well as free storage space management information 
250 in the SMS/GW 201, free storage space information 550 in 
the AV server 500, and free storage space information 650 in 
the AV server 600- 

The SMS/GW 201 has the free storage space management 
information 250 so as to be able to manage the pieces of free 
storage space information 550 and 650 of the storages 521 and 
621 in the respective AV servers 500 and 600 in a unified manner. 
The pieces of free storage space information 55 0 and 650, which 
are provided in the respective AV servers 500 and 600, are 
managed by the SMS/GW 201 in a unified manner by use of the free 
storage space management information 250. 

The free storage space management information 250 
includes free storage space information 251 and file 
information 252. The free storage space information 251 
indicates the free storage space values, total capacities, and 
server names of the respective storages 521 and 621. 

The file information 252 indicates file names , file sizes , 
and storage names. For example, the file size is expressed by 
four items that are separated by colons in the form of 
hour: minute: second: frame. 

On the other hand, the free storage space information 550 
includes free storage space information 551 and file 
information 552. Similarly, the free storage space 
information 650 includes free storage space information 651 and 
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file information 652. The file size in the free storage space 
information 550 and 650 is usually the same as in the free storage 
space management information 250. 

In the system shown in Figs . 2 and 4 , a recording operation 
is performed as the higher-rank control teminals 101- 103 issue 
three kinds of commands, that is, an OPEN command, a REC command, 
and a CLOSE command, to the SMS/GW 201. A free storage space 
management operation is performed as an internal process for 
execution of the OPEN command and the CLOSE command among the 
above three kinds of commands . 
/ 1 ^ OPEN nommand 

In this system, such an operation as recording or 
reproduction of a video material is performed by issuing a 
recording or reproduction control command for an object called 
a stream. A stream is generated by an OPEN command that is 
issued from the higher-rank control terminal 101-103. An 
operation that is performed in response to an OPEN command, 
which is issued when a video signal is to be recorded, consists 
of three elements, that is, equipment selection, recording area 
securing, and stream generation. 

Since an OPEN command is issued at the preparatory stage 
of a recording operation, an error occurring at this time point 
does not cause a fatal trouble such as a broadcast accident. 
Errors that may occur at this state are insufficient storage 
space, an insufficient number of ports, etc. Even at the 
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occurrence of such an error, the operation can be continued by 
issuing an OPEN command again after deleting an unnecessary 
material or releasing a port. 

An Open command is issued from the higher-rank control 
terminals 101-103 to the SMS/GW 201 according to the following 
format, for example: 

OPEN SN = n MD = REC PATH = file name DUR = hh:mm:ss:ff 
In the above format, SN means an ID for command 
identification. The higher-rank control terminals 101-103 add 
SN to each command to allow recognition of completion of 
execution of each command when a plurality of commands are 
issued. 

Item MD indicates the mode of the OPEN command. In the 
case of an OPEN coimuand for recording, REC is designated as MD 
(PLAY is designated in the case of an OPEN command for 
reproduction) . 

Item PATH is the file name of a material whose video signal 
is to be recorded. 

Item DUR (for duration) means the size of an area to be 
secured for recording and is specified in the form of 
hour: minute: second: frame . 

An OPEN operation is performed according to a flow shown 
in Fig. 5. 

Fig. 5 shows an example sequence of a process 
corresponding to an OPEN command that is executed among the 
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higher-rank control terminals 101-103, the SMS/GW 201, and the 
AV servers 500 and 600, 

When an OPEN command is issued from one of the higher-rank 
control terminals 101-103 to the SMS/GW 201, calculation of a 
storage space consumption amount, free storage space comparison, 
and AV server selection are performed. The SMS/GW 201 secures 
a recording area in an AV server. In response, the AV server 
informs the SMS/GW 201 whether recording area securing has 
completed or failed. 

If the recording area securing has failed due to 
insufficient free storage space, synchronization of pieces of 
free storage space information is performed and the AV server 
informs the SMS/GW 2 01 of completion of the synchronization. 
When the recording area securing has failed due to insufficient 
free storage space, an attempt of recording area securing is 
performed again. 
K quipment selection 

Fig. 6 shows a process of equipment selection, that is, 
a process that the control apparatus 10 selects the AV server 
500 or 600 or another AV server. 

When AV server selection is started, at step SPl a list 
in which the AV servers are arranged in decreasing order of the 
free storage space of the storage is generated. 

In a case where the control apparatus 10 shown in Fig. 
2 is to calculate a storage space consumption amount, the SMS/GW 
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201 calculates a storage space consumption amount of a storage 
by using the DUR value that was added to the OPEN command by 
the higher-rank control terminal 101, 102, or 103 and indicates 
"the size of a storage area to be secured for recording." The 
calculated storage space consumption amount will be used in free 
storage space comparison and storage selection that follow. 

At step SP2 in Fig. 6, it is judged whether there exists 
an AV server having a storage whose free storage space is larger 
than the storage space consumption amount. If no such AV server 
exists, the OPEN operation results in a failure due to 
insufficient free storage space values of the storages (step 
SP9 ) - 

At step SP2, the SMS/GW 201 compares the storage space 
consumption amount that was calculated based on the DUR value 
with the free storage space values of all the AV servers. At 
this time, the SMS/GW 201 performs the free storage space 
comparison by using the free storage space information 251 of 
the free storage space management information 250 (see Fig. 4) . 
If there is no AV server having a storage whose free storage 
space is larger than the calculated storage space consumption 
amount, the OPEN operation results in a failure due to 
insufficient free storage space as mentioned above (step SP9) . 

If there exists an AV server having a storage whose free 
storage space is larger than the calculated storage space 
consumption amount, at step SP3 an AV server, if any, having 
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a storage whose free storage space is smaller than the storage 
space consumption amount is eliminated from the list. 

At step SP4 , it is judged whether there exists an AV server 
having an unused port. If there exists no such AV server, the 
OPEN operation results in a failure (step SP9 ) . 

If there exists such an AV server, at step SP5 an AV server, 
if any, all of whose ports are in use is eliminated from the 
list. 

At step SP6, the SMS/GW 201 selects the AV server located 
at the head of the list. 

At SP7, an unused port of the selected AV server is 
selected. At step SP8, the AV server selection process is 
finished. 

Fig. 7 shows an example in which one AV server is selected 
from among three AV servers, that is, the AV servers 500 and 
600 shown in Figs. 2 and 4 and an AV server 650. The AV server 
650 , which is not shown in Figs . 2 and 4 to simplify these figures , 
is connected to the SMS /IDC 304 shown in Fig. 2, for example. 

The example of AV server selection shown in Fig. 7 is of 
a case in which the SMS/GW 201 shown in Fig. 2 receives an OPEN 
command ( DUR = 10:00:00:00) from one of the higher-rank control 
terminals 101-103. 

In this example, the free storage space of the storage 
521 of the AV server 500 is 30:00:00:00, the free storage space 
of the storage 621 of the AV server 600 is 40:00:00:00, and the 
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free storage space of the storage 651 of the AV server 650 is 
60:00;00:00- 

The SMS/GW 201 selects the AV server 600 based on the free 
storage space values of the AV servers 500, 600 and the port 
use statuses, and 650 according to the algorithm of Fig. 6. All 
the ports 511-514 of the AV server 500 are not in use. Whereas 
the ports 611 and 614 of the AV server 600 are in use, its ports 
612 and 613 are not in use. All the ports 661-664 of the AV 
server 650 are in use. Therefore, checking the free storage 
space values of the storages 521, 621, and 651 and the use 
statuses of the ports 511-514, 611-614, and 661-664 in the 
above-described manner, the SMS/GW 201 selects the AV server 
600. Among the ports 661-664 of the AV server 600, the port 
612 or 613 is selected. 

As described above, the most appropriate storage is 
selected from among candidates that have passed a check of free 
storage space comparison or the like. In the example of Fig. 
7, the storage 621 of the AV server 600 is selected. As 
described above, the priority of selection is determined based 
on the free storage space values of the storages and the port 
use statuses. An AV server having a usable port and a storage 
with the largest free storage space is selected. 
Recording area securing 

When AV server selection (equipment selection) is 
performed in the above-described manner, the SMS/GW 201 
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performs recording area securing on the selected AV server which 
is the AV server 600 in the example of Fig- 7. The size of a 
recording area to be secured is set equal to the storage space 
consumption amount that was calculated at the time of the 
equipment selection. 

When the recording area securing has been performed 
normally, stream generation is performed. Usually, the 
recording area securing does not fail because as shown in Fig. 
4 the free storage space information 251 managed by the SMS/GW 
201 coincides with the pieces of free storage space information 
551 and 651 in the respective AV servers 500 and 600 which are 
the apparatuses to be controlled. However, if discrepancy 
occurs between the free storage space information 251 in the 
SMS/GW 201 and the pieces of free storage space information 551 
and 651 in the respective AV servers 500 and 600 for a certain 
reason such as a failure in a storage, the recording area 
securing may fail due to insufficient free storage space. 

If the recording area securing has failed due to 
insufficient free storage space, the SMS/GW 201 judges that 
discrepancy (non-coincidence) has occurred in free storage 
space information between the SMS/GW 201 and the selected Av 
server, and performs free storage space synchronization. 

Figs. 8 and 9 show an example of recording area securing. 
As shown in Fig. 8, the higher-rank control terminal 101, 
for example, issues an OPEN command to the SMS/GW 201 at step 
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SP30 in Fig. 9. In this example, DUR = 10:00:00:00 (i.e., 10 
hours). That is, the higher-rank control terminal 101 issues 
an OPEN command as a request command for securing a recording 
area for recording of 10 hours. 

At step SP31 in Fig. 9, the SMS/GW 201 decreases the free 
storage space value by the DUR value (i.e., 10 hours) that is 
specified by the OPEN command. In the example of Fig. 8, in 
the free storage space information 251 of the free storage space 
management information 250, the free storage space value is 
changed from 30:00:00:00 to 20:00:00:00. That is, the free 
storage space value is decreased by an amount corresponding to 
10 hours. 

On the other hand, also in the free storage space 
information 551 of the free storage space information 550 of 
the AV server 500, the free storage space value is changed from 
30:00:00:00 to 20:00:00:00. In this manner, to secure a 
recording area tentatively and prevent use by another party (an 
external control apparatus ) , the free storage space value is 
decreased to pretend that the free storage space has decreased. 
At step SP33, in the free storage space information 560 of the 
storage 521 of the AV server 500, the actual free storage space 
remains 30:00:00:00; the free storage space value of the storage 
521 is not changed by the OPEN command (step SP33). 

At steps SP31 and SP32 in Fig. 9, to secure a recording 
area tentatively in the storage 521 and prevent its use by 
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another party, the free storage space value of the free storage 
space information 551 is decreased to pretend that the free 
storage space has decreased. 

In contrast, at step S33, the free storage space value 
of the storage 521 is not changed because the OPEN command is 
a command for securing a recording area that will be necessary 
when a recording command (REC command) is issued later. 

As a result, as shown in Fig. 8, whereas a free storage 
space value 2 5 OB of the free storage space information 251 and 
a free storage space value 55 IB of the free storage space 
information 551 are synchronized with each other, that is, they 
are equal to 20:00:00:00, a free storage space value 561A of 
the free storage space information 561 is kept at 30:00:00:00. 
Free storage space sy nchronization 

When the recording area securing has failed due to 
insufficient free storage space, for example, the SMS/GW 201 
performs free storage space information synchronization. 

When the free storage space information synchronization 
is performed, the free storage space information managed by the 
SMS/GW 201 and that managed by the AV servers are made equal 
to each other and the discrepancy is resolved. 
Betry of recording area sec uring 

Even if the free storage space synchronization is 
performed, the recording area securing remains in failure. The 
SMS/GW 201 retries recording area securing to continue the OPEN 
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operation. 

F gnipmen-b re-selection 

A recording area may not be secured in the first-selected 
AV server due to insufficient free storage space. In view of 
this , equipment where a storage area is to be secured is selected 
again. If there exists another AV server having sufficient free 
storage space, discrepancy between the free storage space 
information managed by the SMS/GW 201 and that managed by that 
AV server should be resolved by the free storage space 
information synchronization. Therefore, an AV server having 
sufficient storage space is selected by the equipment re- 
selection (see Fig. 11). 
recording area securing 

The operation of recording area securing of this time is 
the same as that of the first time. If the recording area 
securing is performed normally this time, the process goes to 
stream generation. If the recording area securing fails this 
time due to insufficient free storage space, recording area 
securing is retried. 

T.iTnitatinn of the number of times of retryi n g 

Although the OPEN operation can be continued by retrying 
recording area securing, retrying attempts may be performed 
endlessly in an abnormal case where discrepancy in free storage 
space information occurs one after another. In view of this, 
the number of retrying attempts is limited to a certain number. 
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If the number of retrying attempts has reached the limit number, 
no retrying attempt is performed any more. Instead, the OPEN 
operation is finished (abnormal termination) with a judgment 
that an abnormality has occurred in the equipment. In this 
system, the number of retrying attempts is limited to three. 

Fig. 10 shows an example process of the above-described 
retrying of recording area securing (AV server re-selection). 

A storage space consumption amount is calculated at step 
SPll in Fig. 10. An AV server and a port are selected at step 
SP12. Recording area securing is performed at step SP13. At 
step SP14, it is judged whether the recording area securing has 
succeeded. If the recording area securing has succeeded, it 
means that the OPEN operation has succeeded (step SP20). 

On the other hand, if the recording area securing has 
failed, it is judged at step SP15 whether the reason for the 
failure is insufficient free storage space. If it is judged 
at step SP15 that the reason for the failure is insufficient 
free storage space, free storage space synchronization is 
performed at step SP16 and an AV server and a port are selected 
again at step SP17. Then, the process returns to step SP12 . 
If it is judged at step SP15 that the reason for the failure 
is another reason, for example, a trouble such as a hardware 
failure that cannot be repaired by retrying, the process goes 
to step SP18, where error communication is made. The process 
is finished at step SP19 with a result that the OEPN operation 
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has failed. 

Fig. 11 shows an example of AV server re-selection. 

In the example of Fig. 11, the free storage space of the 
storage 521 of the AV server 500 is 30:00:00:00, the free storage 
space of the storage 621 of the AV server 600 is 05:00:00:00, 
and the free storage space of the storage 651 of the AV server 
650 is 60:00:00:00. 

Since the free storage space information of the AV servers 
has been updated by the free storage space information 
synchronization, the free storage space value of the AV server 
600 has decreased from 40:00:00:00 to 05:00:00:00 (a decease 
of an amount corresponding to 35 hours ) . When receiving an OPEN 
command (DUR = 10:00:00:00) in this state, the SMS/GW 201 
selects the AV server 500 based on the free storage space values 
and the port use statuses according to the algorithm of Fig. 
6. One of the unused ports 511-514 of the AV server 500 is 
selected. 
Stream generation 

When the recording area securing has succeeded, the 
SMS/GW 201 generates a stream- The stream in this system 
corresponds to a file handle that is used in OSs (operating 
systems) of computers, for example. 

The higher-rank control terminals 101-103 can record a 
video signal by issuing a REG command for a stream that has been 
generated by the SMS/GW 2 01. 
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The generation of a stream is communicated from the SMS/GW 

201 to the higher-rank control terminal 101, 102, or 103 

according to the following foirmat: 

CSTAT SN = n STAT = COMPLETED SID = sid RSC =resource name 
In the above format, CSTAT is an identifier indicating 

that this is information for communicating a command execution 

result. 

The value that was specified fay the higher-rank control 
terminal 101, 102, or 103 by means of the OPEN command is 
substituted in SN. The higher-rank control terminal 101, 102, 
or 103 judges, based on the SN value, what command CSTAT 
corresponds to. 

Item STAT indicates a command execution result. When the 
execution has completed, STAT is set to COMPLETED. In the case 
of an error or warning, STAT is set to ERROR or WARNING. 

An ID (identifier) indicating the generated stream is 
substituted in SID. The SID value acquired here is used in a 
REC command. The SID value is unique to the system. 

The names of the AV server and the port that were selected 
by the equipment selection are substituted in RSC. 
(2) REC command 

Next, the REC command (recording command) will be 
described with reference to Fig- 12. 

In this system, a REC command causes an operation on an 
object called a stream that has been generated by an OPEN 
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operation. A REC command cannot be executed unless an OPEN 
operation succeeds and a stream object is generated. 

Although an error at the stage of execution of a REC 
command directly causes a broadcast accident, successful 
execution of a REC command is assured at the time point of 
generation of a stream object . No error occurs during execution 
of a REC command except a physical failure in equipment. 

The higher-rank control terminals 101-103 issue a REC 
command to the SMS/GW 2 01 according to the following foinnat: 

REC SN = n SID = sid DUR = hh:mm:ss:ff 

A value (sid) indicating a stream ID that was communicated 
at the time of completion of an OPEN operation is designated 
as SID. 

Item DUR means an actual recording time and is specified 
in the form of hour: minute: second: frame. 

The SMS/GW 201 informs the higher-rank control terminal 
101, 102, or 103 of completion of execution of the REC command 
according to the following format: 

CSTST SN = n STAT =COMPLETED 

Item STAT indicates a command execution result. When the 
execution has completed, STAT is set to COMPLETED. In the case 
of an error or warning, STAT is set to ERROR or Warning. 

A flow of execution of a REC command is shown in Fig. 12. 
(3) CLOSE command 

Next, the CLOSE command will be described with reference 
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to Fig. 13. 

In this system, a CLOSE command causes an operation for 
discarding a stream that has been generated by an OPEN 
operation. 

When receiving a CLOSE command, the SMS/GW 201 performs 
acquisition of the information of the recorded material, 
discard of the stream, and release of the port that has been 
occupied. 

The higher-rank control terminals 101-103 issue a CLOSE 
command to the SMS/GW 201 according to the following format: 
CLOS SN = n SID = sid 

The SMS/GW 201 informs the higher-rank control terminal 
101, 102, or 103 of completion of execution of the CLOSE command 
according to the following format: 

CSTAT SN = n STAT = COMPLETED 

A flow of execution of a CLOSE command is shown in Fig. 

13. 

Storage space release 

As shown in Fig, 13 , the SMS/GW 2 01 instructs the AV server 
to perform storage space release to have it release part of the 
recording area that was secured in the OPEN operation. In 
response, the AV server subtracts the area that was actually 
consumed by execution of the REC command from the area that was 
secured in the OPEN operation and releases the remaining area. 
Acquisition of free storage s pa ce value and material 
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information 

As shown in Fig. 13, when receiving a CLOSE command, the 
SMS/GW 201 acquires the current free storage space value of the 
AV server and the information of the material that has been 
generated actually in the AV server. This is because there may 
occur a case that DUR of an OPEN command issued by the higher-rank 
control terminal 101, 102, or 103 is different from that of a 
REC command (however, a relationship (DUR of OPEN command) s 
(DUR of REC command) holds). 

The SMS/GW 201 updates the free storage space information 
251 by using the free storage space value acquired from the AV 
server, and also updates the file information 252 by using the 
material information acquired from the AV server. 

An example of storage space release will be described 
below with reference to Figs. 14 and 15. 

In the example of Fig. 14, at step SP4 0 in Fig. 15, the 
higher-rank control terminal 101 issues a REC command 
(recording command; DUR = 03:00:00:00 (3 hours) ) to the SMS/GW 
201 . This means that although the higher-rank control terminal 
101 ordered securing of a recording area of 10:00:00:00 (10 
hours) by the previous OPEN command, recording of 03:00:00:00 
(3 hours) was performed actually. 

At step SP41 in Fig. 15, the free storage space value of 
the storage 521 (see Fig. 14 ) is decreased by an amount specified 
by DUR of the REC command. For example, the free storage space 
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value of the free storage space information 561 of the free 
storage space information 560 is changed from 30:00:00:00 to 
27:00:00:00; that is , a time obtained by subtracting the actual 
disk storage space consumption amount 03:00:00 is employed as 
a new free storage space value. Since information recording 
has been performed actually in response to the REC command, the 
free storage space value of the storage 521 is decreased. 

At step SP42 in Fig. 15, the higher-rank control terminal 
101 issues a CLOSE command and thereby orders storage space 
release. The higher-rank control terminal 101 issues a CLOSE 
command after completion of execution of the REC command to 
cause storage space release, stream discard, and port release. 

At step SP43, in response to the CLOSE command, the AV 
server 500 in Fig. 14 copies the free storage space value in 
the storage 521 to that of the free storage space information 
551 in the AV server 500. That is, the free storage space value 
20:00:00:00 of the free storage space information 551 of the 
free storage space information 550 (see Fig. 14) is changed from 
20:00:00:00 to 27:00:00:00, whereby storage space of 
07:00:00:00 is released that is the difference between 
10:00:00:00 and 03:00:00:00. 

In this manner, at step SP43 in Fig. 15, upon reception 
of the CLOSE command the AV server 500 synchronizes the free 
storage space values in the AV server 500 and the storage 521 
with each other so that the free storage space information 551 
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in the AV server 500 reflects the actual free storage space. 
That is, a free storage space value 550B of the free storage 
space information 550 and a free storage space value 5 6 OB of 
the free storage space information 560 are synchronized and 
equalized with each other. As a result, storage space of 
07:00:00:00 that was not used for the recording actually is 
released. 

At step SP44 in Fig. 15, after completion of the execution 
of the CLOSE command, the SMS/GW 201 copies the free storage 
space value in the AV server 500 to that in the SMS/GW 201 . That 
is, the SMS/GW 201 synchronizes and equalizes a free storage 
space value 251B of the free storage space information 251 of 
the free storage space information 250 in Fig. 14 with the free 
storage space value 5 5 OB of the free storage space information 
550 and the free storage space value 56 OB of the free storage 
space information 561 of the free storage space information 560 
on the AV server 500 side. As a result, storage space of 
07:00:00:00 that was not used for the recording actually is 
released also on the SMS/GW 201 side. 
Stream discard 

The stream that was generated in response to the OPEN 
command is discarded. After the discard of the stream, the 
higher-rank control terminals 101-103 cannot make a 
manipulation by using the same SID. 
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Fort release 

The port that was selected in response to the OPEN command 
and has been occupied thereafter is now released so as to be 
used by users of the other higher-rank control terminals . 

As described above, the embodiment of the invention makes 
it possible to perform correct free storage space management 
through free storage space synchronization even when the free 
storage space decreases in an apparatus to be controlled 
asynchronously with a control due to a failure in a recording 
device in a case where plural pieces of equipment are used 
simultaneously by a plurality of users. When recording area 
securing has failed due to asynchronous decrease in free storage 
space, the embodiment makes it possible to continue the control 
by using the recording means of another usable apparatus to be 
controlled by retrying recording area securing. 

According to the embodiment of the invention, a control 
apparatus manages, in a unified manner, the free storage space 
information of a plurality of apparatuses to be controlled. 
When discrepancy occurs in free storage space information 
between some of the control apparatus and the apparatuses to 
be controlled, the discrepancy is resolved by synchronizing the 
pieces of free storage space information. 

Where there exist a plurality of apparatuses to be 
controlled, when recording area securing in one apparatus to 
be controlled has failed, recording area securing in another 
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apparatus to be controlled is retried in accordance with a 
reason for the failure. 

The embodiment of the invention can provide a free storage 
space management method suitable for use in a plurality of 
terminals such as broadcasting business AV servers and 
apparatuses in which recording areas may be secured 
simultaneously by users. 

As described above, the invention makes it possible to 
correctly manage the free storage space of a recording means 
and to continue a control by selecting another usable recording 
means even when recording area securing in the free storage 
space of a recording means has failed. 
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WHAT IS CT.ATMKD TS ; 

1 y A free storage space management apparatus in a 
broajjcasting apparatus, comprising: 

means to be controlled having recording means and 
information relating to free storage space of the recording 
means ; and 

control means for recording information in the recording 
means of the means to be controlled by controlling the means 
to be controlled, and for acquiring the information relating 
to the free storage space of the recording means . 

2 . The free storage space management apparatus according 
to claim 1 , wherein the control means has management information 
relating to free storage space that is synchronized with the 
information relating to the free storage space of the recording 
means of the means to be controlled. 

3. The free storage space management apparatus according 
to claim 2, wherein when discrepancy occurs between the 
information relating to the free storage space of the recording 
means of the means to be controlled and the management 
information relating to free storage space in the control means, 
the control means synchronizes the management information 
relating to free storage space in the control means with the 
information relating to the free storage space of the recording 
means of the means to be controlled. 

4 . The free storage space management apparatus according 
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to claim 3, wherein the means to be controlled has a plurality 
of recording means, and wherein when an operation of securing 
a recording area in one of the plurality of recording means in 
response to a command from the control means has resulted in 
a failure, the control means secures a recording area in another 
of the plurality of recording means in accordance with a reason 
for the failure. 



broadcasting apparatus, wherein control means for recording 
information in recording means by controlling means to be 
controlled having information relating to free storage space 
of the recording means acquires the information relating to the 
free storage space of the recording means of the means to be 
controlled. 

6 . The free storage space management method according to 
claim 5, wherein the control means has management information 
relating to free storage space that is synchronized with the 
information relating to the free storage space of the recording 
means of the means to be controlled. 

7 . The free storage space management method according to 
claim 6, wherein when discrepancy occurs between the 
information relating to the free storage space of the recording 
means of the means to be controlled and the management 
information relating to free storage space in the control means , 
the control means synchronizes the management information 




A free storage space management method in a 
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relating to free storage space in the control means with the 
information relating to the free storage space of the recording 
means of the means to be controlled. 

8 . The free storage space management method according to 
claim 7 , wherein the means to be controlled has a plurality of 
recording means, and wherein when an operation of securing a 
recording area in one of the plurality of recording means in 
response to a command from the control means has resulted in 
a failure, the control means secures a recording area in another 
of the plurality of recording means in accordance with a reason 
for the failure. 

9 - The free storage space management method according to 
claim 5, wherein the means to be controlled further has second 
information relating to free storage space that is to be 
presented to the control means by the means to be controlled, 
and wherein when the control means tentatively secures an 
information recording area in the recording means of the means 
to be controlled, the control means temporarily secures a 
recording area requested by the control means in the second 
information relating to free storage space but does not change 
a value of the information relating to the free storage space 
of the recording means . 

10. The free storage space management method according 
to claim 9 , wherein when there is a difference between the 
tentatively secured recording area and a recording area that 
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has been used actually by the control means, the control means 
synchronizes the second information relating to free storage 
space with the information relating to the free storage space 
of the recording means. 
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ABSTRACT OF THK DTSCLOSimR 

An apparatus to be controlled has a storage and 
information relating to the free storage space of the storage. 
A control apparatus for recording information in the storage 
of the apparatus to be controlled by controlling the apparatus 
to be controlled acquires the information relating to the free 
storage space of the storage. 
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SELECTION OF SERVER AND PORT SP12 



RECORDING AREA SECURING]— SP13 




INSUFFICIENT FREE 
, STORAGE SPACE 

FREE STORAGE SPACE SYNCHRONIZATION"] - SP16 

T ^ 

I RE-SELECTION OF SERVER AND PORT | — SP17 



spie- 



SP19 



ERROR 
COMMUNICATION 



FAILURE OF OPEN 



OPERATION 



SP20 



SUCCESS OF OPEN 
OPERATION 



o 
f— 
o 




<5 

t- Q 
CO LU 



5^ 



< z 

CO Q 

UJ O 
CO < 



<Cco 

■J- u_ 

Si 



CD 
CO 

LU CO 

cor 



o 



ui^ CO 
CO CO 



coEg 
n: o rr 

Z Q > 

O < UJ 
O^CO 

8^5 



— CO 



b: < 
< tr 
o 

CEh- 
O CO 



Q tr ^ 

Z LU o <- I 

— rr o ^ CO u_ 

b£ cc I— ^ <c u_ 
O o o 

E^^^crt 

rr^ UJ o ^ £ 

^ n- o 5 -J 
CO CO ^ ^ CO <C 



FIG. 12 



SEQUENCE OF PROCESS CORRESPONDING TO REC COMMAND 



102,103 201 500: 



REC 
SID = Sid 

DUR = 00:01:00:00 


RECORDING 


CSTAT STAT 
=COMPLETED 


COMPLETION 







FIG. 13 



SEQUENCE OF PROCESS CORRESPONDING TO CLOSE COMMAND 
101,102,103 201 500, 



CLOS 
SID = sid 






STORAGE SPACE RELEASE 




COMPLETION 




ACQUISITION OF FREE 
STORAGE AREA VALUE 




COMPLETION 




ACQUISITION OF MATERIAL 
INFORMATION 




COMPLETION 


CSTAT STAT ■ 
^COMPLETED 


• STREAM DISCARD 

• PORT RELEASE 







FIG. 14 

STORAGE SPACE RELEASE 



1 ® : STEP SP40: REC SID = sid DUR = 03:00:00:00 
* r^- STEPSP42: CLOS SN = n SID = sid 




101 



301- 



302- 



SMS/IDC 
(ROOT iOC) 



STORAGE NAME 


FREE STORAGE SPACE 


TOTAL CAPACITY 


SERVER NAME 


STORAGE 521 


20:00:00:00 


60:00:00:00 


AV SERVER 500 



2518- 



AFTER COMPLETION OF EXECUTION OF CLOSE COMMAND, FREE STORAGE 
SPACE VALUE IN SMS/GW IS EQUALIZED WITH THAT IN AV SERVER. 07:00:00:00 
500 jHAT IS DIFFERENCE BETWEEN 10:00:00:00 AND 03:00:00:00 IS RELEASED. 



501 



511 



512 



513 




® : STEP 
SP43 



550 



(ANOTHER INFORMATION RELATING 
551 TO FREE STORAGE SPACE) 



FREE STORAGE SPACE 


TOTAL CAPACITY 


20:00:00:00 


60:00:00:00 


\ +07:00:00:00 



27:00:00:00 



FREE STORAGE SPACE VALUE IN AV SERVER IS 
EQUALIZED WITH THAT IN STORAGE IN RESPONSE TO 
CLOSE COMMAND. 07:00:00:00 THAT IS DIFFERENCE 
BETWEEN 10:00:00:00 AND 03:00:00:00 IS RELEASED. 



FREE STORAGE SPACE 


TOTAL CAPACITY 


30:00:00:00 


60:00:00:00 



3— 560B 



SINCE RECORDING TIME CORRESPONDING TO REC COMMAND IS 
03:00:00:00, ACTUAL DISK CONSUMPTION AMOUNT IS 03:00:00:00. 
THEREFORE, FREE STORAGE SPACE VALUE IS CHANGED TO 27:00:00:00. 



FIG. 15 

FLOW OF STORAGE SPACE RELEASE 
( START ) 



® 



SP40' 



SP41 ' 



SP42'- 



SP43'- 



SP44' 



HIGHER-RANK CONTROL 
TERMINAL ISSUES REC 
COMMAND 
(PUR = 03:00:00:00) 



ALTHOUGH HIGHER-RANK CONTROL 
TERMINAL ORDERED SECURING OF 
10:00:00:00 BY PREVIOUS OPEN COMMAND, 
RECORDING OF 03:00:00:00 HAS BEEN 
PERFORMED ACTUALLY. 



STORAGE DECREASES FREE 
STORAGE SPACE VALUE BY 
AMOUNT SPECIFIED BY DUR 
OF REC COMMAND 


f SINCE INFORMATION RECORDING IS 
J PERFORMED ACTUALLY IN RESPONSE TO 
1 REC COMMAND, FREE STORAGE SPACE 
[ VALUE OF STORAGE IS DECREASED. 


(3) 





HIGHER-RANK CONTROL 
TERMINAL ISSUES CLOSE 

COMMAND TO ORDER 
STORAGE SPACE RELEASE 



AFTER COMPLETION OF EXECUTION OF 
REC COMMAND, HIGHER-RANK CONTROL 
TERMINAL ISSUES CLOSE COMMAND TO 
CAUSE STORAGE SPACE RELEASE, 
STREAM DISCARD, AND PORT RELEASE. 



AV SERVER COPIES FREE 
STORAGE SPACE VALUE OF 
STORAGE TO THAT OF AV 
SERVER IN RESPONSE TO 
CLOSE COMMAND 



WHEN RECEIVING CLOSE COMMAND, AV 
SERVER SYNCHRONIZES FREE STORAGE 
SPACE VALUES IN AV SERVER AND 
STORAGE WITH EACH OTHER SO THAT 
FREE STORAGE SPACE VALUE IN AV 
SERVER REFLECTS ACTUAL FREE 
STORAGE SPACE. AS A RESULT, STORAGE 
SPACE OF 07:00:00:00 THAT WAS NOT USED 
FOR ACTUAL RECORDING IS RELEASED. 



AFTER COMPLETION OF 
EXECUTION OF CLOSE 

COMMAND, SMS/GW 
COPIES FREE STORAGE 

SPACE VALUE IN AV 
SERVER TO THAT IN SMS/GW 



AFTER COMPLETION OF EXECUTION OF 
CLOSE COMMAND, FREE STORAGE SPACE 
VALUES IN SMS/GW AND AV SERVER ARE 
SYNCHRONIZED WITH EACH OTHER. AS A 
RESULT, STORAGE SPACE OF 07:00:00:00 
THAT WAS NOT USED FOR ACTUAL 
RECORDING IS RELEASED. 



( END ) 
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As a below named inventor, I hereby declare that: 

Hy residence, post office address and citizenship are as stated below next to my name, 

I believe 1 am the original, first and sole inventor (if only one name is listed below) or an original, first 
and joint inventor <if plural names are listed below) of the subject matter which is claimed and for which a patent is 
sought on the invention ENTITLED: 

FREE STORAGE SPACE MANAGEMENT APPARATUS AND METHOD 

the specification of which 

X is attached hereto. 

was filed on as Application Serial No. , 

with amendment(s) through . <if applicable, give dates). 

I hereby state that I have reviewed and understand the contents of the above- identified specification, including 
the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose to the United States Patent and Trademark Office all information known to me 
to be material to patentability as defined in Title 37, Code of Federal Regulations, Sec. 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, § 119 of any foreign appl i cation(s) 
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patentability as defined in Title 37, Code of Federal Regulations 
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al filing date of this application: 
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or their duly appointed associate, my attorneys, with full power of substi 
application, to make alterations and amendments therein, to file continuat 
receive the Patent, and to transact all business in the Patent and Trademark Office and 
therewith, and specify that all communications about the application are to be directed 
address: 



Registration Mo. 
on and revocation, to prosecute this 
and divisional applications thereof, 



34,930 



WILLIAM S. FROMMER 



Esq. 



c/o FROMMER LAWRENCE & HAUG LLP 

745 Fifth Avenue 

New York. New York 10151 

I hereby declare that all statements mad 
information and belief are believed to be true; < 
willful false statements and the like so made are 
Title 18 of the United States Code and that such 
or any patent issued thereon. 
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Signature; 
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WILLIAM S. FROHHER 



\ herein of my own knowledge are true and that all statements made on 
nd further that these statements were made with the knowledge that 
punishable by fine or imprisonment, or both, under Section 1001 of 
willful false statements may jeopardize the validity of the applicati 



Full 

Residence: 



Signature: 
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Residence; 



Signature; 
Full name of 3rd 
Residence: 
Citizenship: 
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first inventor: 


Gentaro OKAYASU 






Kanagawa, Japan 
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Japan 
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nt inventor (if any): 


Shintaro MIZUTANI 
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Japan 
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having 
Support 
Nonprof 



page] 

Sony Corporation 
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n order to qualify for reduced fees available to Small Entities, each inventor and any other individual or entity 
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